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DETAILED ACTION 

Claim Objections 

1 . Claims 1 and 3 are objected to because of the following informalities: apparently 
"of a left" should be - from the remaining - (i.e., an etching mask made from the 
remaining region of said lamination layer). Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1 and 2 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kuroi et al. (U.S. Patent No. 5,956,600), in view of Wolf et al., Silicon Processing for the 
VLSI Era, Vol. 1 , Lattice Press (1 986). 

4. As to claim 1 , Kuroi discloses an etching method comprising the steps of: forming 
a silicon oxide film (2) on one principal surface of a silicon substrate (1) (column 5, lines 
13-15), and then forming a silicon nitride film (3) on the silicon oxide film (column 5, 
lines 18-30), a thickness T 0 of said silicon oxide film (300 A, column 5, lines 16-17) and 
a thickness T N of said silicon nitride film (100 A, column 5, lines 19-21 ) being set to 
have a film thickness ratio To/T N of 1 .25 or larger; selectively etching a lamination layer 
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of said silicon oxide film and said silicon nitride film to form an etching mask made of a 
left region of said lamination layer (column 5, lines 22-28; Figures 1A-1B); and 
selectively (column 5, lines 26-28) and anisotropically etching (column 5, lines 30-33; 
Figure 1B) said silicon substrate (1) by using said etching mask (column 5, lines 28-30). 

5. Kuroi does not expressly disclose use of an alkali etchant. Wolf teaches that 
orientation-dependent (or anisotropic) etchants are commonly used for wet etching 
silicon, including alkali etchants, such as KOH (pages 531-32). Wolf further teaches 
that wet etching is beneficial due to low cost, reliability, high throughput, and excellent 
selectivity with respect to mask and substrate materials (page 529). Therefore, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to use an alkali etchant. One who is skilled in the art would be motivated to use a 
conventional wet etchant, such as KOH, which has the benefits of low cost, reliability, 
high throughput, and excellent selectivity with respect to mask and substrate materials. 

6. As to claim 2, Kuroi discloses that said film thickness ratio T 0 /T N is set in a range 
from 1 .60 to 3.21 (column 5, lines 16-1 7, lines 19-21 ). Kurio discloses a To of 300 A 
(column 5, lines 16-17) and a T N of 100 A (column 5, lines 19-21 ) or a film thickness 
ratio To/T N of 3. 

Claim Rejections - 35 USC § 103 

7. Claim 3 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Burns et 
al. (U.S. Patent No. 5,738,757), in view of Wolf. 
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8. As to claim 3, Burns discloses a wet etching method comprising the steps of: 
forming a silicon oxide film (12) on one principal surface of a silicon substrate (10), and 
forming a silicon nitride film (14) on the silicon oxide film (12) (column 6, lines 56-59; 
Figure 2A); selectively etching a lamination layer of said silicon oxide film (12) and said 
silicon nitride film (14) to form a mask opening through a partial region of said 
lamination layer and to form an etching mask made of a left region of said lamination 
layer (column 6, line 67; column 7, lines 1-3; Figure 2E); after or before said etching 
mask is formed, forming at least one film groove (Figure 2D, the right side of silicon 
nitride film (14) is removed) partially in said silicon nitride (14) (column 6, lines 61-63); 
and selectively and anisotropically etching said silicon substrate (10) with alkali etchant 
(column 5, lines 5-8) by using said etching mask (column 6, line 67; column 7, lines 1-3; 
Figure 2F). Wolf discloses that KOH is an orientation-dependent (or anisotropic) 
etchant (pages 531-32). 

9. Burns does not expressly disclose that the groove is a stress relaxing groove, 
said film stress relaxing groove relaxing film stress applied to said mask opening. 
However, Wolf teaches that that nearly all thin films are in a state of internal stress, 
either compressive or tensile (pages 1 14-115). Stressed films either expand or contract 
parallel to the substrate surface (page 1 14). Because the silicon nitride film (14) is 
subjected to internal stresses, the groove would inherently function as a stress relaxing 
groove. Moreover, because the method of Burns is the same as the Applicant's claimed 
elements, the same results are expected, including relaxing film stress applied to said 
mask opening. 
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Claim Rejections - 35 USC § 103 

10. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Burns, in 
view of Wolf, in further view of Streetman, Solid State Electronic Devices, Prentice Hall 
(1990). 

11. As to claim 4, Burns does not expressly disclose that at least one film stress 
relaxing groove is formed surrounding said mask opening. However, Streetman 
teaches that semiconductor devices are batch fabricated and a plurality of identical 
features are built on a single wafer to keep the cost of each device fairly low (page 332). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form a plurality of groove, including grooves surrounding the 
mask opening. One who is skilled in the art would be motivated to reduce costs by 
batch fabrication of devices. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Eric B. Chen whose telephone number is (571 ) 272- 
2947. The examiner can normally be reached on Monday through Friday, 8AM to 
4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine G. Norton can be reached on (571) 272-1465. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



EBC 
Nov. 30, 2005 




